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PE3IOME

BronormyHn mnscnegsaHns 3a KOHTPON
Ha MJeBenun 1 npunaraHeTo UM B MpakTukara
[JHEC e BaXHO M OT 3HauyeHue. KaTo meTop 3a
ynpaBfieHMe Ha nNaeBenu, OUONOTUYHUAT
KOHTPON npeanara eKonormyeH noaxos, KomTo
Jonb/iBa KOHBEHUMOHaNHMTE MeToau. Hewo
noseye, Ta3u 6nonorMyHa TexHonorus e 6eso-
nacHa 3a okosiHaTa cpefa v notpebutenuTe.
M3cnegBaHeTo e ocbliecTBeHO npe3 2015r. B
eKcrnepvMeHTanHoTo none Ha WHCTMTYT no
ypaxHute Kyntypu, TneseH. [Monckuat
eKCMeprvMeHT e MpoBeAeH B CBOGOAHA M/IOLL
(CTbpHUWE) cned pekonTUpaHe Ha  3UMHa
XWTHaA KynTypa, npu ecTecTBeH (OH Ha
3annesensBaHe. NMpeacrTaBeHa e xapakTepuc-
TMKa Ha MoYTWM Heno3HaTV B Hawara cTpaHa
Bugose: nnesesna, Mercurialis annua L. u
6bnxatra, Hermaeophaga ruficollis Lucas,
KakTo 1 e onpegefieHa cTeneHTa Ha noepega
Ha H. ruficollis Bbpxy M. annua. B HacTosiLOTO
nscnegsaHe Hermaeophaga ruficollis ce
cbobw@aBa 3a NbpBuM NbT B Bbarapusa kaTo
BpeauTen no nnesesa Mercurialis annua.

KniouoBn pgymu: Mercurialis annua,
Hermaeophaga ruficollis, 6uonornyeH KoHTpos

SUMMARY

Biological control research of weeds
and their application in the practice is relevant
and important today. As a weed management

method, biological control offers an
environmentally  friendly approach that
complements conventional methods.

Moreover, this biological technology is safe for
the environment and consumers. The fieldwork
was conducted at the experimental field of the
Institute of Forage Crops, Pleven during 2015.
The field experiment was conducted in a free
area (stubble) after harvest of winter cereals in
natural background of weed infestation. It was
given characteristics of almost unknown in our
country species: the weed, Mercurialis annua
L. and the flea-beetle, Hermaeophaga ruficollis
Lucas, as well as it was determined the degree
of damage of H. ruficollis on M. annua. In the
present study, Hermaeophaga ruficollis was
reported for the first time in Bulgaria as a weed
pest on Mercurialis annua.

Key words: Mercurialis annua,
Hermaeophaga ruficollis, biological control
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yBO/

MnesBenute ca  OCHOBEH
pakTOp OrpaHuyaBall, penpoayk-
TUBHMA NOTEHUMas Ha KyITypHUTE
pacteHusa. bopb6ata c TAX e egHo
OT OCHOBHMWTE 3BEHa B CbBpEMEH-
HUTe arpoTtexHonorun. lnesenute
Ca OCHOBHW KOHKYPEHTU MO OTHO-
leHne Ha Bojarta, XpaHuTesiHuTe
BellecTBa M cBeT/IMHaTa. Heratume-
HOTO WM B/IMSHWE HapacTBa OT
NHTEeH3NMKausaTa Ha TOPEHeTo,
OT MKOHOMMWYECKM W €KOJSIOrMYHO
HeLeniecbobpasHo peayunpaHe Ha
o6paboTkMTe Ha nousBata, OT
HapywaBaHe Ha ceuTb6oobpatle-
HUSATA NO CTOMNAHCKM M opraHusa-
LUMOHHK cbobpaxeHna n ap. (Mut-
koB, 2012). NocpencTsoM UesieHa-
COYEHN M3CNeABaHNs € Bb3MOXHO
N3rpaxgaHeTo nU HenpekbCHaToTo
aKTyasiMampaHe Ha cuctemu 3a
6uonornyHa 6opba cpeuy nnese-
MTe N 38 UKOHOMWYECKN U3roLHO
3eMefenne C orpaHuvyaBaHe Ha
LeTuTe BbpPXy OKO/IHaTa cpeja.

BuonornyHm mnscnegsaHnsa 3a
KOHTPO/1 Ha NeBenn n npunaraHe-
TO UM B MpakTukara fHec € BaXHO
N OT 3HayeHue. YyxaecTpaHHU U
MECTHM OpraHuM3Mu, KOUTO artaky-
BaT nfeBesMTe ce oueHsBaT 3a
N3M0N3BaHETO UM KaTo areHTu 3a
6uonornyHa 6opba. Kato metop 3a
yrnpassieHMe Ha nnesenu, 6uoso-
TMYHUAT KOHTPOS npeg/iara ekoso-
rMYyeH noaxon, KOWTO [AonbriBa
KOHBEHLMOHa/THNTE mMeToam
(Biological Control of Weeds — It's
a Natural). Ton nomara pga ce
oTroBapu Ha HeobxogumocTtta OT
HOBW cTpaTeruu 3a ynpas/ieHve Ha

INTRODUCTION

Weeds are a major factor
limiting the reproductive potential
of the crop. Their management is
one of the main units in modern
agricultural technologies.

Weeds are major competitors in
terms of water, nutrients and light.

Their negative influence grows by
intensification of  fertilization,
economic and environmentally
inappropriate  reduction of soil
tilage, breach of rotations from
business and organizational
considerations, and others (Mitkov,
2012).

Through targeted research is
possible to build and continuous
updating of systems for biological
weed control and apply of
economically profitable agriculture
with reduced damage to the
environment.

Biological control research of
weeds and their application in the
practice is relevant and important
today. Foreign.  and  native
organisms that attack weeds are
being evaluated for use as
biological control agents. As a
weed management method,
biological control offers an
environmentally friendly approach
that complements conventional
methods (Biological Control of
Weeds — It's a Natural). It helps
meet the need for new weed
management  strategies  since
some weeds have become
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nnesennTe, Tbil KATO HAKOWU Me-
BE/IN ca Pe3NCTEHTHU KbM onpeje-
neHn xepbuuman. buonornyHute
areHT 3a KOHTPO/1 ca Haco4eHwu
KbM onpegeneHu nnesenn. Hewo
noseye, Ttasm OMONOIMMYHA TEXHO-
norns e 6esonacHa 3a OKofiHaTa
cpefa v notpebutenure.

LlenTa Ha HacToAWOTO nMpo-
yuBaHe e [a ce [ajle XapakTtepuc-
TMKa Ha MNOYTU Heno3HaTUTe Yy Hac
BNOBE: nnesenst  Mercurialis
annua L. n 6bnxarta Hermaeophaga
ruficollis Lucas, kakto n pa ce
onpegenu Bb3MOX-HOCTTa 3a
nsnonssaHe Ha H. ruficollis 3a
6uonornyHa 6opba cpewy M.
annua.

MATEPVANT N METO4U

3cnepBaHeTo e ocbLlecTBe-
HO npe3 2015r. B ekcnepuMeHTa-
HOTO Nnosie Ha MHCTUTYT no dhypax-
HUTEe KynTypw, lNneseH. Monckuar
eKCrnepvMeHT e TnpoBefeH B
cBobogHa naowy (CTbpHULLE) cnep,
pekonTMpaHe Ha 3MMHa XUTHa
KynTypa, npu ectectBeH (OH Ha
3annesenssBaHe. lI3nonssaHu ca
ONUTHW napuenn c pasmep oT 5
m?, B NneTHageceToKpaTHa NoBTOp-
HOCT. OTuMTaHeTo Ha Mopdgosio-
rMYHUTE XapaKTepucTmKm Ha
nnesena Mercurialis annua L.
(Euphorbiaceae), kakto crteneHTa
Ha nosBpegata OT  Obnxarta
Hermaeophaga ruficollis (Lucas,
1849) (Chrysomelidae, subfamily
Alticinae) e oCbLLEeCTBEHO TpUKpaT-
HO npe3 mecel, asryct. lpeacra-
BEHWUTE [aHHU Ca OCpPeaHEHN.

BugbTt H. ruficollis 6e cbbpaH

resistant to certain herbicides.

Biological control agents target
specific weeds. Moreover, this
biological technology is safe for the
environment and consumers.

The aim of this study was to
give a characteristic of almost
unknown in our country species:
the weed, Mercurialis annua L. and
the flea-beetle, Hermaeophaga
ruficollis Lucas, as well as to
determine the possibility of using
H. ruficollis for biological control
against M. annua.

MATERIAL AND METHODS

The fieldwork was conducted
at the experimental field of the
Institute of Forage Crops, Pleven
during 2015. The field experiment
was conducted in a free area
(stubble) after harvest of winter
cereals in natural background of
weed infestation. It was used
experienced plot with a size of 5
m?, with fifteen replications.

The reporting of the morphological
characteristics of weed, Mercurialis
annua L. (Euphorbiaceae), as well
as the degree of damage from the

flea-beetle, Hermaeophaga
ruficollis (Lucas, 1849)
(Chrysomelidae, subfamily

Alticinae) was conducted three
times in August. The presented
data were averaged.

The species H. ruficollis
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06LLO Ype3 KOCeHe C eHTOMO/Ioru-
YyeH cak wunm OT pacTeHneTo
rOCTONPUEMHUK. OnpepensHeTo
Ha BMAa € HanpaseHOo C nomoLra
Ha cTepeomMukpockon. Cnen non-
ckata AelHocT, B slaboparopusata
Ha  VHcTuTyTa Ce  un3BbpLUU
obwunpeH npernen Ha cbbpaHus
Martepuan wn onpegensHe upes
CbOTBETHUTE 3a uenTa onpeaenu-
Ttenun (Doberl, 2012).

PE3YNITATU N OBCBXOAHE
Mercurialis annua L.
Mercurialis annua L.

(Euphorbiaceae) e Bug UbdTAWO
pacTeHne OT CeMeicTBOoTo Mneu-
KOBW, W3BECTEH C 00WoTo wume
efHoroauweH npones (KMBOJINHA).
Ton e c npousxon oT EBpona,
CesepHa Adprka 1 bnskus N3Tok
(Kew World Checklist of Selected
Plant Families; Altervista Flora
Italiana), HO € U3BeCTEH N B MHOIO
APYTY KOHTMHEHTU KaTo WHTpoAy-
LumMpaH BUA.

B O6barapckatra  Hay4dHa
niteparypa noytu simncea MHoop-
MaUusa KakTo 3a camusa nnesen,
Taka M 3a 6opbara cpelly Hero,
KaTo ce nma npeasug n3nossBaHe-
TO Ha XMMWYeH, BMOsIOTMYEH NN
Opyr MeTog Ha KOHTpon. Y Hac
BUADBT € CboOLLeH B akageMuUyHo-
TO u3gaHne Ha BAH ,®nopa Ha
HapogHa Penybnuka bBbnrapus
(AHppeeB u gp., 1979), a N0-KbCHO
MW B OKOHYaTesIHATE OT4YeTun OT
npoy4yBaHUA W un3cnegsaHus Mo
OnepatuBHa nporpama ,OKosHa
cpepa 2007-2013" cpep Bnaosete
pacTeHnss  oT  duiopata  Ha

was collected by general and/or
host plant-targeted sweeping with
an  entomological net. The
determination of the species was
made using a stereomicroscope.

After the fieldwork extensive
collection examination and
determination by relevant

identification keys (Doberl, 2012)
was done in the laboratory of the
Institute.

RESULTS AND DISCUSSION
Mercurialis annua L.
Mercurialis annua is a

species of flowering plant in
the spurge family known by the
common name annual mercury. It
is native to Europe, North Africa,
and the Middle East (Kew World
Checklist of Selected Plant
Families; Altervista Flora
Italiana), but it is known on many
other continents as an introduced
species.

In the Bulgarian scientific
literature is almost no information
as to the weed as well as about the
management of this weed,
considering the use of chemical,
biological or other methods of
control. In Bulgaria the species
was reported in the academic
press of Bulgarian Academy of
Science "Flora of the People’s
Republic of Bulgaria (Andreev et
al.,, 1979) and later in the final
reports of studies and research
within the Operational Program
"Environment 2007-2013" among
the plant species of the flora of the
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npupoaeH napk ~Butowa*
(cbobuweHn ca 1860 Bupga). Pas-
npocTpaHeH € B CeHYecTM U
B/I2OKHW rOpw, B NpeaniaHuHnTE un
nnaHnHuTe, ot 200 go 1500 m
HagMopcka BucoYnHa (AHOpPEEB U
ap., 1979). CvobuweH e B rpynata
Ha ycToinumeute nnesenn (Mnese-
neH UeHTbp, MpuHymnan).

Mercurialis annua pacte cpep,
MHOIO BWAOBM MeCTOOOUTaHWUS,
BK/TIOUMTENIHO HAapYLUEHN TEPEHMW.
ToBa e egHOroANLWLHO pacTeHue ¢
BucounHa ot 10 go 30 cm, npoTtu-
BOMOJIOXHO pPasMnosioXeHN OBasIHU
NINCTa, OBAMN HAKOSIKO CaHTUMET-
pa. PacteHneTo e aBygOMHO, npe-
OVMHO C MDBXKU W XXEHCKN pacTe-
HWA, KOUTO Npou3Bexaar pasfnu-
HXW Buaose cbuBeTua. Mercurialis
annua CblWoO Moxe pga 6bje,
Makap 1 pagko egHogomHo (Engler
and Prantl, 1897) nnn aHgpoamnos-
HO, HeroBara C/I0)XHa CeKCyaslHOCT
ro npasuv wuaeasieH pacTutesieH
MOZeN 3a U3yyaBaHe Ha MnosioBuTe
CUCTEeMU B pacTeHunaTa.

MbXKuTe LBeToBe ce obpa-
3yBaT B LUMMNOOGPa3HM KIbCTEpW,
MOKb/IHA/IM OT JINCTHM nNasBu, a
XEHCKUTe UuBeTOoBe pactar B
KnbCcTepu oT No 2 unn 3. InoabT e
MbXecTa Karncyna, Lwmpoka 2 nim 3
mm, CbAbpXalia nbckaBu, 6e3
KOCTU/IKa ceMeHa.

Kakto e gobpe n3BecTHO OT
pabotata Ha Kptorep (1908) wu
Bitter (1909), M. annua Bb3npous-
BeXJa pacTeHus, KOUTO ca 4nCTOo
MBXKA WU YUCTO XEHCKW, KaKTO U
MBXKWN U XXEHCKM, KOUTO 0bpasysar
pasfinyeH 6poil cemeHa, B pesys-

park "Vitosha" (there were reported
1860 species). It is spread in
shady and moist forests in the
foothills and mountains, from 200
to 1500 m altitude (Andreev et al.,
1979). It was reported in the group
of persistent weeds (Weed
Spectrum Principal).

Mercurialis annua grows in
many types of habitat, including
disturbed areas. This is an annual
plant growing 10 to 30 centimeters
tall with oppositely arranged oval
leaves each a few centimeters
long. The plant is
mostly dioecious with male and
female plants producing different
types of inflorescence, Mercurialis
annua, though rarely can also be
found to be monooecious (Engler
and Prantl, 1897) or
androdioecious, their complicated
sexuality makes them the ideal
model plant for studying sexual
systems in plants.

The male flowers are borne in
spikelike clusters sprouting from
leaf axils, and female flowers grow
in clusters of 2 or 3. The fruit is a
bristly capsule 2 or 3 millimeters
wide containing shiny, pitted
seeds.

As is well known from the
work of Kruger (1908) and Bitter
(1909), M. annua produces plants
which are purely male and purely
female, as well as males and
females that produce varying
numbers of seeds, the result of the

668



TaT Ha cnopaguyHata nosiea Ha
NMosIOBUTE €JIeMEHTU OT MNPOTUBO-
MOJIOXHUA MNOJST BbPXY HAKOJIKO
pacTeHus.

OTKpuTK ca Bapuaumm B 6pos
Ha MBbXK/TE LBeToBe, 0bpa3yBaHu
BbPXY XXEHCKATE pacTeHus n B
O6posA Ha >XEeHCKUTEe LBETOBE BbPXY
MBXKUTE pacTeHus. bpoAaT Ha
MBXKATE  LBETOBE  HaMepeHu
BbPXY XEHCKN pacTeHuss e pasHo-
obpaseH n Bapupa ot 1 go 32, a
6poAT Ha cemeHaTa, OTAeNleHn OT
Te3n pacteHua Bapupa oT 1 [0
230. Bbpxy T.Hap. MBLXKO pacTe-
Hne ce ob6pasysaT okono 25 000
MBXKN LBETOBE 3a eAuHuLa Bpe-
Me. BpoAT Ha XeHCkuTe uBeToBe
NP MbXKUTE pacTeHns Bapupa oT
1 po 47, a 6poAT Ha ceMeHaTa OT
1 po 93, pokato npu  Taka
HapeyeHUTe >KEHCKN pacTeHus
MOXe fa ce obpasyBaT Xunsgu
cemeHa (Yampolsky, 1919).

LiBeToBeTe Ha  XeHckute
pacTeHns ca CTpynaHu B nasBuTe
Ha nucrtaTta, AoKato TUYMHKOBUTE
LIBETOBE Ha MBXKWATE pacTeHus ca
B MpeKkbCHaTW LUMNOBE, KOUTO
HagMuHasart nuctarta. Nossara Ha
MBXKKUTE LIBETOBE BbPXY XXEHCKUTE
pacTeHnss e cnopaguyHo. Te ca
He3abenexumm W  TpyAHM 3a
oTkpuBaHe (Yampolsky, 1919).

Pacini (1990) npeanonara, 4ye
OTCTpaHABaHETO Ha mMececT
n3pacTbk OT cemeHa Ha Mercurialis
annua 4pe3 MpaBkata Messor
structor Latreille BOAM o
npekpaTaABaHe Ha JiaTeHTHOCTTa
Ha cemeHaTta. KneTknte Ha
MececTMss uM3pacTbkK CbAbpxar

sporadic appearance of sex
elements of the opposite sex on
the several plants.

There were found variations
in the number of male flowers
produced upon the female plants
and in the number of female
flowers upon the male plants. The
number of male flowers found on
the female plants varied from 1 to
32, and the number of seeds set
on these plants varied from 1 to
230. On a socalled male plant
approximately 25,000 male flowers
are produced at one time. The
number of female flowers upon the
male plants varied from 1 to 47
and the number of seeds set
varied from 1 to 93, while on a so-
called female plant thousands of
seeds may be produced
(Yampolsky, 1919).

The pistillate flowers of the
female are clustered in the axils of
the leaves, while the staminate
flowers of the male are in
interrupted spikes which surpass
the leaves. The appearance of
male flowers on the female plants
is sporadic. They are
inconspicuous and difficult to
detect (Yampolsky, 1919).

Pacini (1990) suggested that
removal of the seed caruncle of the
closely related Mercurialis annua
by the ant Messor structor Latreille
is responsible for terminating seed
dormancy. The cells of the
caruncle contain a chemical which
prevents the hydration of the inner
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XUMUYHO BeELLLECTBO, KOETO Mnpeun
Ha xugpartauua Ha BbTpeluHarta
yact Ha cemeHaTta. CemeHa, nu-
LLUEeHN OT MeCecCT M3PacTbK MOKbSI-
BaT B paMKUTE Ha HAKOJIKO [AHW.
AKO XUMMWUYHUAT UHXMOUTOPBT Ce
OTCTpaHsABa ype3 MpPoAb/HKUTESTHO
KWCHEHe, cemeHaTta Mokb/BaT 3a
14 pHu 3a (Pacini 1990).

B HacTosAwoTo wu3cnensaHe
ce YycCTaHOBsiBa, 4Ye BUABLT ce
Xapakrepusnpa CbC cpegHa
BMCOYMHa oT 17.1 cm, 3.3 6pon
paskioHeHns u obu, 6poii nucta
oT 22.2.

Hermaeophaga ruficollis
(Lucas, 1849) (Chrysomelidae,
subfamily Alticinae)

MoacemencTeo
BK/IIOYBA  HACEKOMHMU
OOGMKHOBEHO  HapuyaHu  6bIXK,
nopagum cnocobHocTTa ¥M fJda
ckayaT. ToBa NoACEMENCTBO € C
Han-ronsamo 6uopasHoobpasve
cpepq cemeictso Chrysomelidae, c
onncaHu okono 560 poga v 8000
Bugose (Farrell 1998; Furth, 1988).
MHoroobpasvmeTo Ha noacemeit-
cTBO Alticini e TACHO CBbp3aHo C
TPEBUCTOTO pacTUTEsIHO Pa3HOO06-
pasue n nsobunme (Aslan, 2010).

Bbnxute, BEPOATHO c
N3K/OYEHNE Ha HAKOM BMAOBe, ca
Hali-gobpuTe  [MKbMMEPU  KaKTO
cpes BCWUYKM HACEKoMM, Taka |
cpes BCUYKM HXMBM  CbliecTBa
(Rothschild n gp., 1975). MHoro
BMAOBE OT noacemMeiicTBo Alticinae
1N3Mnon3BaT TO3M OTCKOK AO6GPOBO-
HO MO €eAuH MHOro ed)eKTMBEH
HauMH, 3a fga ce m3berHart NoTeH-
umanum  xuwHuun.  CKokoBeTe

Alticinae
BMAOBE,

part of the seed.

Seeds deprived of the caruncle
germinated within a few days. If
the chemical inhibitor was removed
by prolonged soaking, the seeds
took 14 days to germinate (Pacini,
1990).

In this study, it was found that
the species was characterized by
an average height of 17.1 cm, 3.3
branch numbers and a total
number of leaves of 22.2.

Hermaeophaga ruficollis
(Lucas, 1849) (Chrysomelidae,
subfamily Alticinae)

The  subfamily  Alticinae
includes insects commonly called
flea-beetles for their ability to jump,
and is the one with the highest
biodiversity among Chrysomelidae,
with some 560 genera and 8000
described species (Farrell 1998;
Furth, 1988). Alticini diversity is
closely associated with the
herbaceous vegetation diversity
and abundance (Aslan, 2010).

Flea Beetles include, with the
possible exception of some
species of fleas (Rothschild et al
1975), the best jumpers among all
insects and, indeed, among all
living creatures. Most Alticinae use
this jumping ability voluntarily in a
very effective manner to avoid
potential predators.

Jumping also serves as an efficient
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CNyXarT Kato epekTMBeH MeTo/ 3a
npuaBmxeaHe N no-cneyyasiHo 3a
HenetawmMTe nonynaunn. benxure
mMoraT fda ckayaT Ha rosnemu
pa3CcTosAHWA, HaJBuLlaBaln pas-
Mepa Ha TAnoto (Ogb/mKMHaTa)
(Furth, 1988).

PacTeHMs rocTOnpPUEMHULMW:
Mercurialis annua, M. perennis,
Capparis spinosa, Ricinus
(Medvedev  and Roginskaya,
1988).

OnucaHue: TAnNoTo e Masko
(abmkmHata Ha TAnoto 2.0-2.5
mm), LLMPOKO OBaJ/THO
(Hermaeophaga). OuBeTsiBaHeTo €
N3UA10 XbNTO [0 CBET/O0 KasBo,
MoHAKOra C  TbMHO  KagsBs
cyTypasiHa neHta. ®dutorHatycbT
Ha rfnaeara e C OBa/lHa dhopma.
lnueBoto  6GUIO €  LWKMPOKO,
o6pasyBallo brnoeata T-06pasHO
6uno C npegHa rpaHuua  Ha
Kancynata Ha rnasata. AHTEHHUTe
Kalycu ca Jleko noBAurHaTw,
cnabo pasrpaHMyeHn OT BbpPXa,
npegHoTo 6MNo M eaHn OT Apyru;
NMHUUTE, o4YepTasBalin kKanyca wu
BepTekca nMoHAKora ca HesACHO
oyepTaHu. lMpucbcrBawara opbu-
TanHa /MHUA e 6/IM3K0 pasnosio-
XeHa [0 ouute. Te ca MaJsku.
Pa3cTossHMETO MeXay aHTeHHUTe
rHesga e no-wMpoko OT AMaMeTb-
pa Ha aHTeHHUTe TrHe3ga U
HanpeyHns AuamMeTbp Ha OKOTO.
KnnuneycvT e Abnblr. AHTEHUTE ca
11-yuneHHo CerMmeHTnpaHu,
HULLIKOBUAHWN.

[MPOHOTYMBT e LLIMPOK,
N3MbKHanN, c HanpeyHn n
HaONBbXHN ~ Ga3asiHu  6pasgw.

method of locomotion, especially
for flightless populations. Flea
beetles can leap long distances
relative to their body size (length)
(Furth, 1988).

Host Plants: Mercurialis
annua, M. perennis, Capparis
spinosa, Ricinus (Medvedev and
Roginskaya 1988).

Diagnosis: The body is small
sized (body length 2.0-2.5 mm),
broadly oval (Hermaeophaga s.
str.). The colour is entirely yellow
to light brown sometimes with dark

brown sutural. Head is
hypognathous, oval.

Frontal ridge is wide, forming
angular T-shaped ridge with

anterior margin of head capsule.
Antennal calli are slightly raised,
weakly delimited from vertex,
frontal ridge and from each other;
lines delineating calli and vertex
are sometimes indistinct.

The orbital line is present closely
located to eye. The eyes are small.

The distance between antennal
sockets is wider than diameter of
antennal socket and transverse
diameter of eye. The clypeus is

long. The antenna is 11-
segmented, filiform.

The pronotum is wide,
convex, with transverse and

longitudinal furrows basally. The

671



[MpOKOKCanHUTE KyXnHu ca oTBope-
HN OoT3a4. VIHTepKOKCa/IHUAT npoc-
TepHas npoLec e TeceH.

Enutpute ca oBanHu, U3NbkK-
Hanu, ¢ gobpe pasBUT pameHeH
KaslyC, HepeAoBHO TOYKOBULHMW.
EnnnnepoHsbT e WKnpokK, pasnoso-
XEH  CYOXOpPU3OHTa/IHO,  MNOYTH
[OCTUraky Bbpxa Ha enuTpuTe.

MeTadepymbT € TUMUYEH.
MeTatabuta e yuivHAPUYEH, JTIEKO
CIbCTEHEH W anukasiHO MOCHK.
MeTaTap3ycute ca NOCTaBeHU
anvkanHo. [MbpBMAT MeTaTapsa-
JIeH CerMeHT e Mno-KbC OT cnepBa-
lnTe ABa  CerMeHTa, B3eTu
3aefHo. UeTBbLPTUAT npoTapcasieH
CerMeHT e Mno-AbAbl OT MbpPBUA
(Guide to Palearctic Flea Beetle
Genera).

Bb3pacTHuTte NHAMBUON
0OMKHOBEHO ca osirodaru, noHs-
Kkora nonudarn, HO PAAKO MOHO-
dharn. Te ce xpaHAT € fiMcTaTa Ha
TPEBUCTU pacTeHus, Xpactu w
AbpBeTa B WMpoka rama OT
NMOKPUTOCEMEHHNUTE cemeiicTea,
KakTO W HAKOU rofioceMeHHU. Te
yecTo o06pasyBaT XapaKTepHu
"yoapHu nopu" WeTn OT HanbJIHO
nepdopupaHn nucTa ¢ MHOXeCTBO
Manku OTBOpWU, B pes3ynrar Ha
CBOETO XpaHeHe. JlapBuTte Xusedat
B noysata M NpuUyMHABAT MHOIO
cepuosHn wetn (Aslan et al.,
1999).

deHonorunsa: Hermaeophaga
ruficollis ce cpewa npe3 usnarta
roguMHa, OCO6GEHO npe3 neTHUTe
mMeceun. Yecto Moxe pga 6bae
OT4YeTeH B MNamykoBM MAOWN U
NnorpeLLHo npueT 3a HenpuaTtesn rno

procoxal cavity is open behind.
The intercoxal prosternal process
IS narrow.

The elytra are oval, convex,
with well-developed humeral calli,
irregularly punctate. The
epipleuron is wide, subhorizontal,
almost reaching elytral apex.

The metafemur is typical. The
metatibia is cylindrical, slightly
thickened and flat apically. The
metatarsus has inserted apically.
The first metatarsal segment is
shorter than  following  two
combined segments. The fourth
protarsal segment is longer than
first one (Guide to Palearctic Flea
Beetle Genera).

The adults are usually
oligophagous, sometimes
polyhagous, but rarely
monophagous. They feed on the
foliage of herbaceous plants,
bushes, and trees in a wide range
of angiosperm families, as well as
some gymnospermes. They often
cause characteristic “shot holing”
damage by completely perforating
with  numerous small holes the
foliage on which they feed. Larvae
live in soil and many cause severe
damage (Aslan et al., 1999).

Phenology: Hermaeophaga
ruficollis is found throughout the
year, especially in summer
months. May often be mistakenly
recorded on cotton because its
food plant grows in cotton fields
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TO3M KyNTYpHUS BWUA, TbW KaTo
HEroBMAT TOCTOMPEMHUK Ce ycTa-
HOBSABA MMEHHO B MamyKoBuUTe
noneta (Furth, 1997).

Hermaeophaga ruficollis e
ManeapktnyeH sug (Doberl, 2012).
BuabT e Wnpoko pasnpocTtpaHeHn
B HOxHa EBpona, CeBepHa,
LleHTpanHa u 3anagHa Adppuka,
LleHTpanHa As3ua, HrosanagHa
A3na, AdpraHunctaH, NHoma n Wpn
NaHka (Scherer 1959, 1962a,
1962b, 1972; Gruev and Dobberl,
1997; Doberl, 2010). Tlo-TAcHO
pasnpocTpaHeHne nma B AnbaHus,
Kunsp, Mopuusa, Utanma, Makepo-
HuA, WcnaHuna, Pycua, [pysus,
Apmenns, AsepbaigpkaH, JlvBaH,
Cwupwus, Wspaen, Vopganusa, Eru-
net, Apabckua nosyocTpos, MpaH,
Npak, cTpaHute oT CeBepHa
Adppuka (Anonim, 2012).

Cnopen banpam u AcnaH
(2015) Hermaeophaga ruficollis e
PAObK BUA, KOUTO UK e crlyvyaeH
nnn o6uwoobpaloBaTesieH, KOWTO
He e crneunasm3vpaH B XpaHeHeTo
Ha pasnNYHN pacTuTesiHu BUOOBE.
ABTOpUTE CbobOWABaT, 4Ye BUABLT
nva 0.63% yyactve OT BUAOBETE
Alticini, cbbpaHu OT uveTupute
MecTta B npupogeH napk Bafa
Lake, kato poag Hermaeophaga
3aema 1% OT BCUYKM Apyrn
popose.

B Bvnrapua 6bnxaTa
Hermaeophaga ruficollis (durypa 1)
ce cboblWasa 3a NbpBM NbT OT
pyes n Tomos (1986) B nsgaHneTo
.PayHa Ha Bvnrapua”. [Jo MOmMeHTa
B 6b/irapckara imteparypa avncear
NpoyYBaHNs 1 faHHM 3a Bua.

(Furth, 1997).

Hermaeophaga ruficollis is a
Palaearctic species (Doberl, 2012).
The species is widely distributed in
southern Europe, North, Central
and West Africa, Central Asia,
Southwest Asia, Afghanistan, India
and Sri Lanka (Scherer 1959,
1962a, 1962b, 1972; Gruev and
Doberl, 1997; Ddoberl, 2010). The
species is located too in Albania,
Cyprus, Greece, Italy, Macedonia,
Spain, Russia, Georgia, Armenia,
Azerbaijan, Lebanon, Syria, Israel,
Jordan, Egypt, the Arabian
Peninsula, Iran, Iraq, North African
countries (Anonim, 2012).

According to Bayram and
Aslan (2015) H. ruficollis is rare
species, which is either accidental
species or generalist species that
are not specialized in feeding in
distinct plant species. The authors
reported that the species had
participation of 0.63% from Alticini
species collected from the four
sites in the Bafa Lake Natural
Park, as the genus Hermaeophaga
was with a percentage of 1%
among all others.

In  Bulgaria, H. ruficollis
(Figure 1) was reported for the first
time by Gruev and Tomov (1986)
in the publication "Fauna of
Bulgaria." So far, in Bulgarian
literature lacks research and data
for the species.
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Fig. 1. Hermaeophaga ruficollis (from left - male, from right — female)
our. 1. Hermaeophaga ruficollis (0T /19B0O - MBXKW, OT ASACHO — XEHCKM)

B HacToAWoTO wu3cnenBaHe
Hermaeophaga ruficollis ce cb06-
wasa 3a nNbpBM MbT B Bbarapus
Kato Bpeauten no nneeena
Mercurialis annua. Bwvbnxute ca
aKTVBHM B TOMMO W C/TbHYEBO
Bpeme. OCHOBHa noBpefa HaHa-
CAT Bb3pacTHUTE WHAMBUAWN, KOW-
TO Npu CBOETO XpaHeHe 06pasy-
BaT SAMMWYKM  Kato  um3rpussar

rOpHUSA enuaepMmmnc 1 napeHxmma,
a He 3acsraTt [0/IHUA enugepmuc.
Mpu no-cunHO HanageHue oTaen-
HATE SMWYKM ce cnmBaT B MO-
ronemu nepdpopaumu (Purypa 2).

L

o W

Fig. 2. Mrcu

rialis annua, damaged by Hermaeop

In the present study,
Hermaeophaga ruficollis  was
reported for the first time in
Bulgaria as a weed pest on
Mercurialis annua. Flea-beetles
are active in warm and sunny
weather. The major damage
causes the adults, which, while
feeding form holes as gnaw the
upper epidermis and parenchyme
and do not affect the bottom
epidermis. When the attack was
stronger individual holes were
merged into larger holes (Figure

haga rufioIIis ]

dwur. 2. Mercurialis annua, noBpegeHa ot Hermaeophaga ruficollis
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MonynauyoHHaTa NAbTHOCT
Ha BuAa e cpefHo 3.5 6poii/sm?, a
cpefHaTa MAbTHOCT Ha niesBena—

3.3 6poii/Sm? T[poueHTbT Ha
noBpeaeHnTe pacTeHus e
N3KNHYUTENHO BUCOK— 97.6%. B
pesyntaT Ha HaHeceHaTa OT
6bnxata Bpeda, AenbT  Ha

noBpefeHnTe OT pacTeHne nucrta
HagBuwasa 71% (Tabnuua 1).
CoulecTBeHa € CcTeneHTa Ha
nospefa BbLPXY BCEKN OTAeNeH
JINCT, HaJBuLLaBalla 65%.
CrteneHta Ha noBpeda e £ACHO
n3paseHa Ha durypa 2.

The population density of the
species was an average 3.5
numbers/5m?, while the average
density of the weed - 3.3
number/5m?. As a result of the
injury caused from flea-beetles,
the percentage of damaged plants
were extremely high — 97.6%. The
proportion of damaged leaves of
the plant exceeded 71% (Table 1).
There was a considerable degree
of damage to each individual leaf
exceeding 65%. The degree of
damage was pronounced in Figure
2.

Tabnuuya 1. CteneH Ha noBpega Ha Hermaeophaga ruficollis Bbpxy Mercurialis

annua
Table 1. Degree of damage by Hermaeophaga ruficollis on Mercurialis annua
Number of Number of
% damaged leaves damaged % damaged % damage
Parameters plants er plant leaves per plant leaves per leaf
% nospefeHn perp Bpoii noBpeaeHn % nospefneHn % nospega /
Mokazatenu Bpoli nucta /
pacTteHuns nucta/ ncTta 1 nuct
1 pacTteHve
1 pacTteHune
97.6 22.2 15.9 71.6 67.9
MoBpepeHuTe pacteHus Damaged plants had
nMart nogTucHart pactex, 3abaBAaT | suppressed  growth,  delayed

CBOETO pasBuTue, HamansBa ce
CbAbPXaHMETO Ha nnacTugHuTe
NMArMEHTU N ce Hapywasa (ooTo-
CMHTETUYHMS  npouec.  CusHo
noBpeAeHNTEe pacTeHusi N3cbxeaT

m 3armeBar. B TO3M cmucbn
Hermaeophaga ruficollis ce
oyepTaBa kKaToO MHOIO0 [06BbpP

areHT 3a 6uonornyHa 6opba c
nnesena Mercurialis annua w
MOX€e Aa Hamepu MNpuUIoXeHne B
ycnosmsAtTa Ha  GMONOTMYHOTO
3emepgenue.

development, reduced content of
leaf pigments, and suppressed
photosynthetic process. Heavily
damaged plants withered and
died. In this context,
Hermaeophaga ruficollis emerge
as a very good agent for the
biological control against weeds
Mercurialis annua and may find
application in the conditions of
organic farming.
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N3BOaMU
MpeacTtaBeHa e xapakTepuc-
TUKA Ha NOYTM Heno3HaTu B Halla-

Ta CTpaHa BugoBe: nnesena,
Mercurialis annua L. u 6bnxaTta,
Hermaeophaga ruficollis Lucas,

KaktTo 1 e ornpepjesieHa cTeneHTa
Ha noBpefa Ha H. ruficollis Bbpxy
M. annua. OcHOBHa noBpeja
HaHaCAT Bb3pacTHUTE WHANBUAN
Ha Ob/XUTE, KOUTO MNPV CBOETO
XpaHeHe obpa3yBaT SAMUYKM KaTo
n3rpussar ropHUs enuaepmuc u
napeHxmMma, a He 3acarat O0JIHUSA
enngepmuc. Npu no-cusHO Hana-
AeHne OoTAeNnHUTe SAMUYKM  ce
cnmear B No-rosiemu nepcoopauun.

B pesynrtart Ha BpegaTa, npu-
yMHeHa OT 6b/ixaTa, NPOLUEHTHT Ha
NnoBpefeHUTEe pacTeHnsa e U3KJIo-
YMTESTHO BUCOK — 97.6%. [ensT Ha
noBpefeHnTe OT pacTeHue nucTa
HazBuwasa 71%. CuollecTBeHa e
CTerneHTa Ha nospea BbpXy BCEKU
OTAeNneH J/ACT, HajsuwaBsaula
65%.

B HacToAwoTo u3cnegsaHe
Hermaeophaga ruficollis ce
cbobw@asa 3a MNbpBM NbT B
Bvnrapua kato Bpeguten no
nnesena Mercurialis annua.

CONCLUSIONS

It was given characteristics of
almost unknown in our country
species: the weed, Mercurialis
annua L. and the flea-beetle,
Hermaeophaga ruficollis Lucas, as
well as it was determined the
degree of damage of H. ruficollis
on M. annua. The major damage
causes the adults of flea-beetle,
which, while feeding form holes as
gnaw the upper epidermis and
parenchyme and do not affect the
bottom epidermis. When the attack
was stronger individual holes were
merged into larger holes.

As a result of the injury
caused from flea-beetles, the
percentage of damaged plants
were extremely high - 97.6%. The
proportion of damaged leaves of
the plant exceeded 71% (Table 1).
There was a considerable degree
of damage to each individual leaf
exceeding 65%.

In the present study,
Hermaeophaga  ruficollis  was
reported for the first time in
Bulgaria as a weed pest on
Mercurialis annua.
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PE3OME

OcHoBHaTa uen Ha ToBa u3cnefBa-
He e fga ce aHa/msupa B/UAHWETO Ha
TpeTmpaHe C HSKou Xepbuuman n xepbu-
ungHu cMmecu Ha pgBa copT o6MKHOBeHa
nweHvua EHona n VInvko BbpXYy XpaHu-
TenHaTa CTOMHOCT Ha 3bPHOTO. ONUTHLT €
n3BefeH B OMUTHOTO MnoJsie Ha ArpapeH
thakynteT, Tpakuiicku yHuWBEpcuUTeT, rp.
Crapa 3aropa npes nepuoga 2012-2014r.
OnpefeneHn ca KayecTBeHWTe MokKasa-
TEeNN Ha 3bPHOTO, Bb3 OCHOBA Ha KOUTO
ca M34YMC/IEHN eHepruitHa 1 npoTenHoBa
XPaHUTE/THOCT Ha NLieHuuarTa 3a npexmns-
HAN 1N HEenpexuBHW XMBOTHU. CpefHOo 3a
copTa CbAbpXXaHMEeTO Ha CypOB NPOTEMNH
npu copt EHona e no-sucoko ¢ 13.8 % ot
YCTQHOBEHOTO CbAbpXaHue npu CcopT
Wnuko. Pesyntatute 3a CbAbpXaHUETO
Ha npoTeuH cmuniaem B yepsarta (MCY)
rnokassar, 4Ye MPUIOXKEHUTe MPOAYKTN 3a
TpeTvpaHe Ha NnoceBuUTe He B/UAAT BbPXY
HuBata Ha lCY, KpbMHUTE eanHUUM 3a
Mnsko (KEM) u KpbMHUTE eguHAuM 3a
pactex (KEP) un npu pgBata copTta

SUMMARY

The main aim of the present study
was to analyze the influence of herbicides
and a mixture of herbicides treatment on
the nutritive values of two varieties of
common wheat grain (Enola and lliko).
The trial was conducted in the
experimental farm of the Agricultural
Faculty of Trakia University, Stara Zagora,
during years 2012-2014. The qualitative
indices of the grain were assessed and on
their basis the energy and protein nutritive
values of the common wheat (Triticum
aestivum L.) were calculated for
ruminants and non-ruminants. For Enola
variety the average content of raw protein
is 13.8% higher than the same for lliko
variety.

The results for intestinal digestible protein
(PDI) content showed that the products
for crops treatment did not affect the PDI,
fodder units for milk (FUM) and fodder
units for growth (FUG) levels for both
common wheat varieties.
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nuweHnua. CToMHOCTUTE Ha cMmunaemara
N o6MeHHaTa eHeprus BapupaT B TeCHU
rpaHMuUM, KOETo Nokasea, 4Ye NpoAyKTUTe
3a TpeTupaHe Ha MoceBWUTE U copTa He
oKkasBaT B/MSIHWE BbPXY eHepruiHata
XPaHUTENHOCT Ha NleHuuaTa 3a CBUHE U
nTULM.

KntoyoBn  aymn:  0BGUKHOBEHA
nueHnua, xepé6uumam, eHepruiiHa
CMW/IAEMOCT, MPOTEMHOBA CMMWIAEMOCT,
CMU/IaeMa eHeprusl, o6MeHHa eHeprus

yBO/,

Mpe3 nocnefgHuTe roavHU B
CTpaHaTa ce npeg/iara rossiMo
pa3Hoobpasne OT copToBe 0OUKHO-
BeHa 3MMHa nweHuya. OT cblecT-
BEHO 3HauyeHve e Wu3b0pbT Ha
noaxoAsLy, COpT 3a BCEKU MUKPO-
palioH Ha CcTpaHaTa, OTriexaaH
npy noaxogdula arpoTexHuka B
nosicknute centboobpatleHns (Ye-
nees u ap. 1993, ViBaHoBa n Ap.
2009, Nnwvesa, 4. 2011). MNpoayk-
TVBHUAT MOTEeHUMan Ha nweHuua-
Ta 3aBWCK OT TOJIEPAHTHOCTTA KbM
abnoTUYHMA CTpec. YCTaHOBEHO e,
Yye NPOAYKTMBHOCTTA Ha MuweHunuya-
Ta M KayeCcTBOTO Ha 3bPHOTO ca
PYHKUMA OT reHeTUYHUTE 3a/10K6U
N npunoxeHara arpotexHuka ([Je-
KoB u ap. 1989; basutoB u ap.
2009;). Onpegensuia pons B KOM-
naekca oT arpoTexHUYeckn mepon-
pnatTna 3aema 6opbaTta C niese-
nvte. Tpu nnacTuyHUTE COpTOBE,
C MOLLEH noTeHunan, pactTuTesnHo-
3alnTHaA TEXHONOMSA e CPefCcTBO C
BMCOK KOe(UUMEHT Ha YCMeLwHo
penctene (HawkoB u gp., 2005;
Delchev, 2012; Delchev et al.,
2014).

Llen Ha TOBa u3cneaBaHe e

The values of the digestible and
metabolizable energy varied in narrow
range, which indicates that the products
for crops treatment did not affect energy
nutritive value of common wheat for swine
and birds.

wheat,
protein
energy,

Key words: common
herbicides, energy digestibility,
digestibility, digestible
metabolizable energy

INTRODUCTION

In recent years, the country
offers a variety of simple varieties
of winter wheat. It is essential that
the selection of a suitable variety
for every subregion of the country,
grown in suitable farming practices
in the arable crop rotations
(Cheleev et al. 1993; Ivanov et al.
2009; llieva, 2011).

The productive potential of wheat
depends on the tolerance to abiotic
stress. It was found that the
productivity of wheat and grain
qguality are a function of genetic
traits and applied agro-techniques
(Dekov et al. 1989; Bazitov et al.
2009).

Decisive role in the complex of
agricultural activities occupy weed
control. In plastic varieties with
strong potential, plant technology
is a tool with high coefficient of
successful action (Nankov et al.
2005; Delchev, 2012; Delchev et
al., 2014).

The aim of this study was to
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[a ce YyCTaHOBM CTeneHTa Ha
Bb34eiCTBME Ha TpeTupaHe C
HAKOM Xepouuman n xepouungHu
cMecu npu ABa COpT 0OGMKHOBEHA

NueHnua BbPXY eHepruiiHata wu
MPOTEMHOBA  XPaHMTENIHOCT  Ha
3bPHOTO.

MATEPWNAN N METO4WA

MonckoTo u3cnenBaHe e us-
BEleHO B paiioHa Ha y4ebHO-onnT-
HOTO nosie Ha kategpa ,PacTteHne-
BbACTBO” npu ArpapeH hakynTer,
Tpakuiickn yHuBepcuTeT npes ne-
puoga 2011-2014 r. lNpoyuBaHeTo
€ MNPOBeAEHO Ha MOYBEHUSA TUM
NMBafHO-KaHesneHa no4yesa, no
MeToga Ha [Apo6HMTe napuenu
N3cnepsaHu ca gga copta 0O6UKHO-
BeHa nuweHunya — EHona n Mnuko.
M3BbpLueHo e TopeHe ¢ 140 kg/ha
asor (akTMBHO BELLLECTBO).
[MpoyyeHn ca cnegHNTe BapuaHTu:
1. KoHTpona — 6e3 TpeTupaHe;

2. Akcnan egHo - 1000 ml/ha;
3. JlnHtyp+Tpakcoc 150 g/ha +
1200 mi/ha — pe3epBoapHa CMec;
4. JNorpaH+Tpakcoc 37.5 g/ha +
1200 ml/ha - pe3epBoapHa cmec;
5. luHtyp+Akcmnan 150 g/ha + 900
ml/ha - pe3epBoapHa cMec;
6. lorpaH+Akcnan 37.5 g/ha + 900
ml/ha - pe3epBoapHa cMec;
XMMUYECKMAT aHaIn3 Ha 3bp-
HOTO OT MNWeHMLa € U3BBbPLLEH MO
knacuyeckns Weende - meTog,
3a M3uncneHne Ha cbabpxa-
HMETO Ha CMWUIaeMn XpaHUTEsTHU
BelwecTsa B MweHuyaTa Wu3nons-
Baxme [JaHHu 3a KoedpuumeHTtuTe

establish the degree of impact of
treatment with some herbicide at
two common wheat on energy and
protein nutritional value of the
grain.

MATERIAL AND METHODS
The  field study  was
conducted in the area of training
and experimental field of
Department crop at Agricultural

Faculty, Trakia University, Stara
Zagora, Bulgaria in the period
2011-2014 survey was conducted
on soil type meadow cinnamon
soil, the method of fractional plots
were examined two simple
varieties wheat - Enola and lllico.
Fertilization is made with 140 kg/ha
nitrogen (active ingredient). They
studied the following options:

1. Control — no treatment with
herbicides;

2. Axial one - 1000 ml/ha;

3. Lintur + Traksos 150 g/ha +
1200 ml/ha - tank mixture;

4. Logran + Traksos 37.5 g/ha +
1200 ml/ha - tank mixture;

5. Lintur + Axial 150 g/ha + 900
ml/ha - tank mixture;

6. Logran + Axial 37.5 g/ha + 900
ml/ha - tank mixture.

The chemical analysis of the
grain of wheat was done in the
classic Weende - method.

For calculation of the content
of digestible nutrients in wheat we
used data for the digestibility
coefficients for ruminants, pigs and
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Ha CMWIAeMOCT 3a MNPEeXUBHU U
CbOTBETHO 3a CBWHE W NTUUM
(Togopos u kos., 2007).
CbabpxaHmneTo Ha KEM, KEP
n NMCY 3a npexuBHM XMBOTHU ca
n3uncneHu no dhopmynute
(Togopos u kos., 2007):
BE = 0,0242CIN + 0,0366CM +
0,0209CBJ + 0,017BEB - 0,0007ZX

OE = 0,0152CMIMN + 0,0342CMM +
0,0128CmMB/N1 + 0,0159CMBEB -
0,0007ZX

OE
q=bBE

KEM = OE (0,075 + 0,039q )
KEP = OE (0,04 + 0,10)

ncYy = 1,11CM (1 — PM) CMTY +
0,093 ®OB

®OB = CMOB — CMM — &M — CIM (1 —
PI)

®rn=250-0,5CB

BMNT =Cn (PM-20,1) —0,145 ®OB
CbavpxaHneto Ha CE un OE 3a
CBMHE M NTUUM ca WN3YMUC/IEHU MO
doopmynute (Togopos un Kon., 2004):
CEc = 0,0242 CMTI1+ 0,0394 CMM
+0,0184 CMB/ + 0,0170 CMBEB
OEc = 0,0210 CMIM+ 0,0374 CMM
+0,0144 CMB/ + 0,0171 CMBEB
CEn = 0,0239 CMTI+ 0,0398 CMM
+0,0177 CMB/ + 0,0177 CMBEB
OEn = 0,0178 CMI1+ 0,0397 CMM
+0,0177 CMB/ + 0,0177 CMBEB

PE3YJITATU N OBCBb)XOAHE
OueHka Ha XpaHuTesiHaTa
CTOMHOCT Ha hypaxute ce npasu
Ha 6as3a npeLeHka Ha CbAbpxa-
HAETO Ha OTAENMHUTE OpPraHuyHU
CbeVHEHMS N Hali-Beye Ha eHep-
rmiHata wn npoTenmHoBaTa CTOWA-
HocT. OcBeH ToBa Ce OTuMTa

poultry (Todorov et al., 2007).

FUM, FUG and PDI values
for ruminant were calculated using
the equations (Todorov et al,
2007):

GE = 0,0242 CP + 0,0366 EE +
0,0209 CF + 0,017 NFE

ME = 0,0152 DP + 0,0342 DEE +
0,0128 DCF + 0,0159 DNFE

ME
q= GE
FUM = ME (0,075 + 0,0390)
FUG = ME (0,04 + 0,1q)
PDI = 1,11CP (1 — Deg) Dsi + 0,093
FOM
FOM =
(1-DEG)
FP =250-0,5DM
BPR = CP (Deg — 0,1) — 0145 FOM
DE and ME values for pigs and
poultry were calculated using the
equations (Todorov et al., 2004):
DEpg = 0,0242 DP + 0,0394 DEE
+0,0184 DCF + 0,0170 DNFE
MEpg = 0,0210 DP + 0,0374 DEE
+0,0144 DCF + 0,0171 DNFE
DEp = 0,0239 DP + 0,0398 DEE
+0,0177 DCF + 0,0177 DNFE
MEp = 0,0178 DP + 0,0397 DEE
+0,0177 DCF + 0,0177 DNFE

DOM - DEE - FP - CP

RESULTS AND DISCUSSION

Assess the nutritional value
of feed is made on the basis of an
assessment of the content of
individual organic compounds and
especially the energy and protein
value.
Moreover, taken into account the
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CbAbpXaHWeTo Ha BOJA WU CyXO0
BELLEeCTBO, CYpOB NPOTENH U CYpO-
BM  BJIAKHWUHW, Ha/IMYMETO Ha
AevunTHM  MUHepasiHu  BeLecT-
Ba, BUTAMUHU N HE3aMeHMMU aMu-
HOKMCENNHN. AHa/IN3BT Ha pesy/-
Tatute nokassa Mno-BMCOKO CbAbp-
)aHve Ha CypoB NPOTENH B 3bPHO-
TO npe3 nbpBarta ONUTHa roguHa.
CobAabpxaHvneTo Ha CypoBuS
NPOTEWH Ce ABUXWN B rpaHuumMTe Ha
160.3-167.0 g/kg CB 3a copt
EHona n ot 144.4 po 151.8 g/kg
CB 3a copt Wnuko (Tabnuua 1).
CpepgHo 3a copTa CbAbp)XaHWeTo
Ha CypOoB NpoTenH npu copT EHona
e no-eucoko ¢ 10.7 % ot ycTtaHo-
BEHOTO CbAbpXaHue npu copT
nuko. o oTHOWeHMe BapuaHTu
Ha TpeTupaHe ¥ Npu gBarta copta
nweHnua ca N3MepeHu Mo-BUCOKU
CTOMHOCTM Ha CypoBUSA MPOTEUH
npu 4 n 5 BapuaHT. Pasnukute
BapupaTr B TeCHW rpaHuuun. lpes
BTOpara roguvHa pesynratute ca
3HAUUTesIHO  MO-HUCKW, HO ce
HabngaBa cblata TeHAEeHLMSA OT
MasIkO MO-BUCOKM CTOMHOCTM Ha
CYpOBMSA NPOTENH Nnpu copT EHoNa.

KauectBeHute  nokasarenu
Ha 3bPHOTO Ca reHeTUYHO 0byco-
BEHUW, HO Ce BNUAAT M OT npunara-
Harta arpoTexHuka, KaMmaTuiHuTe
dhakTopu npes nepuoga Ha BereTa-
UMsA M OT cneuntmuyHnTe arpoeko-

NIOTUYHM  YC/NIOBUA Ha  paioHa.
OCHOBHO B/IMAHME Ha  BbLPXY
HaTpynBaHeTO Ha nNpoOTeEUH B

3bPHOTO OKasBaT CTOMHOCTUTE Ha
KNUMatnuyHuTe efnieMeHTu npes
nepmvoga Ha doopmupaHe n Haau-
BaHe Ha 3bPHOTO.

water content and dry matter,
crude protein and crude fiber, the
presence of the deficient mineral
substances, vitamins and essential
amino acids. Analysis of the results
showed higher crude protein
content in grain in the first
experimental year.

Crude protein content varies in the
range of 160.3-167.0 g/kg DM
variety Enola and 144.4 to 151.8
g/kg DM variety buttonhole (Table.
1).

Average variety of crude protein
content in Enola variety is higher
by 10.7% of the content found in

variety lllico. With regard to
embodiments of the treatment in
both wheat varieties were

measured higher values of crude
protein at 4 and 5 variant. The
differences vary in a narrow range.
In the second year, the results are
considerably lower, but the same
tendency is observed from a
slightly higher values of crude
protein in a variety Enola.

Qualitative traits are
genetically determined, but are
influenced by the applied farming
practices, climatic factors during
the growing season and the
specific agro-ecological conditions
of the region. Main influence on the
accumulation of protein in the grain
have values of climatic elements
during the formation and pouring
the grain.
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Tabnuua 1. XuMnyeH cbCTaB Ha 3bPHO OT 0O6UMKHOBEHa nueHnya, g/kg CB
Table 1. Chemical composition of the grain of common wheat, g/kg DM

BapuaHt/Variant  Copt/Variety CM/CP CM/CFAT CBn/CF BEB/DEE
2011-2012
1 © 160,30 14,70 17,30 789,30
2 o 166,20 14,40 16,20 784,80
3 % 166,50 14,20 16,30 784,50
4 c 166,80 14,70 15,70 784,70
5 2 167,00 14,50 16,10 784,50
6 W 166,60 15,70 12,40 787,30
1 146,20 11,30 13,10 810,80
2 8 145,60 10,50 8,50 816,60
3 % 149,00 11,70 13,60 807,10
4 < 151,80 10,80 6,60 811,70
5 < 150,00 9,90 12,90 808,30
6 144,40 11,90 9,60 815,20
2013-2014
1 137,10 17,60 28,00 801,40
2 < 127,90 15,50 23,80 815,00
3 % 132,40 15,00 21,10 815,80
4 5 134,10 12,40 21,90 817,00
5 0 133,60 22,00 7,90 822,60
6 131,20 30,00 9,40 816,30
11 106,30 16,40 8,50 852,00
2 3 104,10 17,80 16,40 844,50
3 % 113,80 16,80 16,00 836,00
4 g 118,20 10,80 8,50 846,90
5 s 112,50 10,30 19,20 842,50
6 118,50 8,50 26,00 831,10
Mpes3 nbpBara rogmHa In the first years daily

CpefiHO OeHOHOLWHMTE Temnepary-
p¥ ca Mo-BMCOKM OT KnmMaTmyHara
HOpMa WMEHHO Mpe3 Mnoco4YeHus
nepuofd. 3a pas/simka oT Temnepa-
TYpHUA hakTop, pasMepbT Ha Ba-
NexnTe B/iMSe BbPXY CbAbpxa-
HMETO Ha MPOTEUH B 3bPHOTO, HO
e [JoKa3aHo, 4ye [Mpu MOo-BUCOKU
CTOMHOCTM Ha nagHasnTe Basiexu
ce dopmupa 3bPHO C MO-HUCKO
CbAbpXaHne Ha CypoB MpoTeuH

average temperatures are higher
than the climate norm precisely
during that period.

In contrast to the temperature
factor, the amount of precipitation
affects the protein content of the
grain, but it is shown that at higher
values of the precipitation grains is
formed with a lower crude protein
content (Delibaltova et al. 2014).
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(dennbanTtoBa n kon. 2014 ). B
HaCTOAL0TO n3csensaHe npes no-
cyxata cTonaHcka rogmHa
(2011/12 r.) ca peructpupaHu no-
BMCOKN CTOMHOCTM Ha CypOB MpO-
TenH. [10-BMCOKOTO CbAbpXaHue
Ha CypOBW B/IakHWUHW BOAU [0
NMOHWXXaBaHe Ha CMuU/1aemMocTTa Ha
dypaxxa W xpaHuTenHata My
CTONHOCT. B pesyntatuTe ca oT4e-
TeHM KonebaHns B CTOMHOCTUTE
Ha CypOBWUTE BJIAKHWUHM MO FrOAUHU
N BapuaHtn. CpaBHUTENIHO CTabus-
HO e CbAbpXaHWeTo Ha 6e3a30THU
eKCTpaKTHN BelecTBa ¥ Npu asarta
copTa 06MKHOBEHa MileHnua.

B npepcraBeHuTe pgaHHW B
Tabnnua 2 ce BwXAaT TeCHUTe
rpaHuuM, B KOUTO Ce  [OBWXKU
cbabpxaHneto Ha KEM u npes
ABeTe ToAWHW Ha MNOJICKUA OnuT.
[Mpu copTt EHONa cbabpXaHMeTo
Ha KEM B 1kg cyxo BellecTBO B
3bPHOTO Ha nuweHuuata e 1.44
npes nbpBaTa roguHa, A0KaTo
npes BTOpara Bapupa B rpaHu-
umte Ha 1.43-1.50. Pesyntatute
nokassat W3KIHYUTEsIHO €1aboTo
B/INSTHME Ha NPUNOXeHUTe xepbu-
unan 1 xepouuugHn cmecu npes
BeretauuaTa Ha kyntyparta. Npe3
BTOpaTa roamHa ce Habnwogasa
cbllaTa TeHAeHUMA 1 npu Asata
copTta. flaHHuTe 3a NCY (Tabnuua
2) nokassaT, u4e MpWIOXeHUTe
Ha4YMHWN 3a TpeTupaHe Ha NOCeBU-
Te He B/IMAAT BbPXY HMBaTa Ha
MCY. lMNpu copTt EHONa cbabpxa-
HueTo Ha NCY ce gBMXU B rpaHu-
umte 106.9-107.9 3a cTonaHckaTa
2011-2012 r. »u 101.9-103.4 3a
ctonaHckata 2013-2014 r., uspa-

In the present study in a dry
business year (2011/12) registered
higher values of crude protein.

The higher crude fiber content
leads to lower digestibility of feed
and nutritional value.

In the results are reported
fluctuations in crude fiber per year
and variants. Relatively stable is
the content of nitrogen-free extract
substances in both varieties of
common wheat.

In the data presented in
Table 2 shows the narrow limits
within which moves the content of
FUG in both years of the field
experience. Enola variety in the
content of FUG in 1lkg of dry
matter in the grain of wheat is 1.44
in the first year, while in the
second ranges of 1.43 to 1.50.

The results showed extremely
weak influence of the applied
herbicide in vegetation culture.

In the second year the same trend
is observed in both varieties. Data
for PDI (Table. 2) showed that the
applied methods for the treatment
of crops do not affect the levels of
PDI.

Enola variety in content PDI move
within 106.9-107.9 for business
2011-2012 and 101.9-103.4 for the
business year 2013/2014,
expressed as a percentage
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3€HO B MPOLEHT yBE/IMYEHNETO €
egga 1 % cnpsaAMO KOHTPOJIHUA
BapuaHT. lNpu copTt NiMko 0THOBO
€ perucTtpmpaHo HecbLeCcTBEHO
BNNAHNE Ha NpUIoXKeHNTe
npoAyKTu 3a 6opba c nnesenute.

increase is less than 1%
compared to the control variant. In
variety lllico again registered an
insignificant  influence of the
applied products for weed control.

Tabnuua 2. EHepruiiHa ” nNpoTeMHOBa XPaHWUTE/THOCT Ha MweHuuara 3a

NpPexuBHW XNBOTHU B 1 kg CB

Table 2. Energy and protein value of wheat for ruminants in 1 kg DM

2011-2012 2013-2014
Copt BapuaHTu
Variety  Variants KEM  KEP ncy KEM  KEP rncy
FUM FUG PDI FUM FUG PDI
1 1,44 160 106,85 1,46 1,62 103,07
2 1,44 159 107,78 1,46 1,63 101,85
Enona 3 1,44 159 107,83 146 163 102,82
Enola 4 1,44 159 107,88 146 1,63 103,36
5 1,44 159 10793 149 166 102,92
6 1,44 160 107,87 150 1,67 101,90
1 1,45 162 10516 150 1,69 99,10
2 1,46 163 10525 1,49 1,68 98,39
Wnuko 3 1,45 161 10552 1,48 166 99,91
llico 4 1,45 162 106,17 149 1,67 101,45
5 1,45 161 10582 1,48 1,66 100,35
6 1,46 163 10491 1,46 164 101,16

KEM — KpbMHU egnHuLM 3a Mnsko, KEP - KpbMHU eAnHULM 38 pacTex,

NMCY — npoTenH cmunaem B YepsaTa.

FUG - feed unit for growth (= 6 MJ net energy for growth)
FUM — feed unit for milk (= 6 MJ net energy for lactation)

PDI — protein digestible in (small) intestine

N3xoxpainkm  OT  HUCKUTE
3arybn Ha eHeprusi ¢ MeTaHa W
ypuHaTa, npu CBMHETE U NTUunUTe
e npuet gpyr nogxond. [lpwn
CBMHETE Ce OuUeHsBa CbAbpxa-
HueTto Ha CE, KoATO ce nsmepsa B
MJ/kg doypax. Mpu ntmunte ce
npasy OLEeHKa Ha CbAbpXaHWEeTo
Ha OE, Tbil kaTto pekanmmte u
ypuHata ce OTAefIAT CMeCeHu.
MepHaTa egvHWua e cbliarta,
KakTo npu ceuHete - MJ/kg.

B Tabmmum 3 wn 4 ca
npeacTaBeHn M3YUC/IeHUTe CTOW-

Based on the low energy loss
with methane and urine for pigs
and poultry was adopted another
approach. When pigs are to
assess the content of DE, which is
measured in MJ/kg feed. In birds
assessing the content of ME as
faeces and urine are separated
mixed. The unit is the same as for
pigs - MJ/kg.

Tables 3 and 4 shows the
calculated values for digestible
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HOCTW 3a CbAbPXaHWETO Ha cMuna-
emMa 1 06MeHHa eHeprus 3a CBuUHe 1
nTMun B 1 Kg Cyxo Belliec-TBO. 3a
ctonaHckara 2011-2012 r. npwu-
flaraHeTo Ha pasnuyHu xepouunam
He e noBMUANO BbPXY u3Cnen-
BaHMTe nokasartesnu. Pesyntatute
3a CEc ce gBmxun B rpaHuumte Ha
16.43-16.59 MJ/kg CB. O6meHHa
eHeprvs 3a CBUHe CblLO Bapupa B
TecHn rpanvum 16,09-16.19 MJ/kg
CB. lMNpun aHanui3 Ha pesynratute
npv NTULUTE OTHOBO Ca perncrpu-
paHu HeCbLLEeCTBEHN pasnkM B
CbAbpXaHNETO Ha cmuiaemMa W
06MeHHa eHeprus.

and metabolizable energy for pigs
and poultry in 1 kg of dry matter.
For 2011-2012, the economic
application of various herbicides
has affected investigated
parameters. The results for DEpg
moves within 16.43-16.59 MJ/kg
ST. Metabolizable energy for pigs
also varies in a narrow range
16,09-16.19 MJ/kg DM. When the
results in birds again registered
minor differences in the content of
digestible and  metabolizable
energy.

Tabnuua 3. EHepruiiHa n NpoTEMHOBA XPaHUTE/THOCT Ha MueHuuaTa 3a CBUHe U

nTmuy B 1 kg CB — 2011-2012 .

Table 3. Energy and protein value of wheat for pigs and poultry in 1 kg DM,

2011-2012
Co_pT Bapl{IaHTVI CEc OEc CEn OEn CH/CP
Variety Variants DEpg MEpg DEp MEp

1 16,49 16,11 15,89 15,10 160,30
© 2 16,52 16,13 15,92 15,11 166,20
ngJ 3 16,52 16,12 1592 1510 166,50
§ 4 16,54 16,14 15,93 15,12 166,80
i 5 16,54 16,14 15,93 15,12 167,00
6 16,59 16,19 15,99 15,18 166,60
1 16,44 16,10 15,87 15,15 146,20
° 2 16,48 16,15 15,92 15,21 145,60

(8]
g 3 16,45 16,10 15,87 15,14 149,00
% 4 16,52 16,18 15,96 15,22 151,80
§ 5 16,43 16,09 15,86 15,13 150,00
6 16,47 16,14 15,91 15,20 144,40

CEc — Cmunaema eHeprus 3a cauHe, OEc — O6GMeHHa eHeprus 3a CBUHe,
CEn — Cmunaema eHeprus 3a nTuym, OEn — O6MeHHa eHeprus 3a nTuum

DEpg — digestible energy for pigs, MEpg —
DEp — digestible energy for poultry, MEp —

metabolizable energy for pigs,
metabolizable energy for poultry
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Ta6r||/|u,a 4. EHepFI/IVIHa N NpoTeNHOBa XPaHNTESTHOCT Ha nueHunuyara 3a CBUHE

ntmun B 1 kg CB — 2013-2014 .

Table 4. Energy and protein value of wheat for pigs and poultry in 1 kg DM, 2013-

2014
quT BapnaHTm CEc OEc CEn OEn Ch/CP
Variety Variants DEpg MEpg DEp MEp

© 1 16,34 16,02 15,73 15,06 137,10
° 2 16,30 16,00 15,70 15,08 127,90
% 3 16,37 16,07 1579 15,14 132,40
S 4 16,36 16,06 15,78 15,12 134,10
. 5 16,64 16,33 16,05 15,40 133,60

6 16,72 16,40 16,10 1546 131,20
° 1 16,41 16,18 15,86 15,34 106,30
ks 2 16,32 16,09 1575 15,24 104,10
3 3 16,35 16,10 15,78 15,22 113,80
S 4 16,42 16,16 15,88 15,30 118,20
s 5 16,26 16,02 1571 15,16 112,50

6 16,18 1593 1562 1504 118,50

Pe3syntatnte 3a cTonaHckara
2013-2014 r. nokaseBar cCblUTe
TeHaeHumn. [pu CBUHETE CTOW-
HOCTUTE Ha cMuaemaTa U 0OMeH-
HaTa eHeprnsa ce ABWXaT B TECHU
rpaHuym. CtoriHocTuTte Ha CEn
Bapupat oT 15.62 go 16.10 MJ/kg
CB u 3a OEn ot 15,04 po 15.46
MJ/kg CB 3a uenusa nepuop Ha u3-
cneppaHe. llonyvyeHuTe CTOWHOC-
TW ca C HeCbLECTBEHUN pPas3/INKN.
Mpn aHanui3 Ha cpeaHuTe CTOW-
HOCTM Ce yCTaHOBSiBa, CMuIaemMa
eHeprua 3a ceuHe npu copt EHona
e ¢ 0.43 % no-BucoKa OT cbljaTa
npu copt nuko.

Pasnuknte B CTOMHOCTUTE Ha
cMuaemMa eHeprusa 3a nTmymrte no
roguHU 1 BapuaHTn € He3HauuTes-
Ha 1 e B paMK1Te Ha gonyctumara
rpewka. AHaNM3bT Ha pesynTatu-
Te npu onpegensHe Ha obMeHHa-
Ta eHeprus 3a CBUHE U NTUUM
nokassa OTHOBO CbLUMUTE TEeHAEH-

The results for the business
2013-2014, show the same trends.
Swine values of digestible and
metabolizable energy moving in a
narrow range. Sep values range
from 15.62 to 16.10 MJ/kg DM and
MEp from 15.04 to 15.46 MJ/kg
DM for the entire period of study.

The values obtained are minor
differences. When analyzing the
mean values were found digestible
energy for pigs in Enola variety is
0.43% higher than the same
variety in the lllico.

The differences in the values
of digestible energy for birds in
years and variants is negligible
and within the margin of error.
Analysis of the results in the
determination of metabolizable
energy for pigs and poultry shows
again the same trends. Results for
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umn. Pesyntatnte 3a OEC npu
copt EHona, cpepHo 3a nepuopa
ca 16.14 MJ/kg CB, pokato npu
copTt Nnuko ca yctaHoseHn 16.10
MJ/kg CB. lNonyyeHnTe CTONHOCTK
3a OEn npu EHoOna ca 15.17
MJ/kg CB 1 cboTBeTHO npu UNnivko
15.20 MJ/kg CB.

N3BOAN

B pesyntart Ha ToBa u3cnejBa-
He ca HanpaBeHW cnefHUTe U3BOAM:

CbabpXaHMeTo Ha CcypoBus
NpoTeENH cpefgHO 3a nepuoga Ha
MOJZICKOTO M3C/ie[BaHe Ce [OBWXWU B
rpaHmumTe Ha 132,73-165,6 g/kg CB
npwu copt EHona n ot 112,4 no 147,8
g/kg CB npu copt Wnuko. CpegHo
3a copTa CbAbpXaHWeTo Ha CypoB
npoteMH npu copt EHona e no-
BUCOKO € 13.8 % OT ycTaHOBEHO-TO
CbAbpXaHue npu copt Mnuko.

Pesynrtatnte 3a cbObpXaHu-
€TO Ha NpoTenMH CMWIaeM B 4yepsa-
Ta (MCY) nokassar, ye NPUIOXKEHN-
Te NPOAYKTW 3a TpeTupaHe Ha noce-
BUTE He BNMAAT BbPXY HMBaTa Ha
MCY n npn gBaTa copTa neHuua.

MpunoxeHnte nNpoayktTn 3a
TpeTupaHe Ha nocesuTe N copTta He
oKasBar B/IMAHME BbPXY CbAbpXa-
HueTto Ha KEM n KEP B nweHuyara.

CToriHOCTUTE Ha cMuiaemara
N obMeHHaTa eHeprusi Bapupat B
TECHW rpaHuuun, KoeTto Mnokassa, 4e
NpoayKTUTe 3a TpeTupaHe Ha noce-
BUTE W cCOpTa He OKasBaT BUAHWE
BbpPXy €HepruiHata XpaHUTenHoCT
Ha nweHvuara 3a CBUHe 1 NTUUMK.

MEpg in Enola variety, average for
the period were 16.14 MJ/kg DM,
while the variety lllico established
16.10 MJ/kg DM. The values
obtained for MEp in Enola are
15.17 MJ/kg and DM respectively
lllico 15.20 MJ/kg DM.

CONCLUSIONS

As a result of this study are
the following conclusions:

Crude protein content of
average for the period of the field
study moves within 132,73 - 165,6
g/kg DM in Enola and variety of
112,4 to 147,8 g/kg DM variety in
the lllico. Average variety of crude
protein content in Enola variety is
higher by 13.8% of the content
found in variety lllico.

The results for the content of
protein digestible in the intestine
(PDI) showed that the applied
products for the treatment of crops
do not affect the levels of the PDI
in both wheat varieties.

Applied products for the
treatment of crops and varieties do
not affect the content of FUG and
FUM in wheat.

The values of digestible and
metabolizable energy vary in a
narrow range, which indicates that
the products for the treatment of
crops and varieties not influence
energy nutrition of wheat for pigs
and poultry.
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